































































































































































































































































法である RANS(Reynolds Averaged Navier‐Stokes Simulation)、格子平均化された
Navier‐Stokes方程式を解くLES(Large Eddy Simulation)、乱流の最小サイズ以下まで
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表 2‐1 スペーサ基本形状 (リファレンス)
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Fig.2‐1l Radial distribution of calculated turbulence kinetic viscosity at 801nln
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Fig. 3-1 Spacer effects model
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(d Time averaged velocity vector (Case 1)














Fig.3‐5 Vebcity vector downstream of spacer(Case l)
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Fig. 3-7 Distribution of turbulent energy
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Fig. 3-8 Distribution of droplet deposition onto the wall
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Fig. 3'12 BWR fuel spacers used for 4X 4 rod test bundle
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Fig. 3-15 Droplet deposition distribution
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C :SmagoHnsky model constant






Sauter averaged droplet diameter P Pressure
Droplet deposition rate
Reynolds number Sij Strain-rate tensor component
Filtered vapor velocity component u Vapor velocity vector
Droplet velocity component v Droplet velocity vector
Deposited droplet volume xi Space coordinate
: Droplet flow rate W5p Droplet deposition flow rate
Greek
A : Filter width nsp Spacer model coefficient
75p: Spacer effect coefficient
p : Density v Dynamic viscosity
o : Surface tension
r : Shear stress r+ Relaxation time of droplet (wall unit)
Subscript
ij,k : Indices corresponding to the directions
P : Droplet
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Fig.4‐2 Analyzed result of droplet deposition rate in tube case
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Fig.4-3 Results in 1 subchannel case compared with tube case
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И:Surface arca of chamcl wall(m2)
C: Particle concentration (kg/m')
Cp: Drag coefficient
C5: Smagorinsky model constant
D: Pipe diameter (m)
d p: P article diameter (m)
fp Dragforce (N)
ft Lift. force (N)
f5o.p Saffman lift force (N)
g: Gravitational acceleration (-/tt)
ft7: Deposition coeffrcient (m/s)
I: Pipe length (m)
z: Mass (kg)
m6:Deposition rate (kg/(m2 s))
M The number of particles
N7: The number of deposited particles
P: Pressure (Pa)
R: Dimensionless radial position
Re: Reynolds number
r: Radial position
S: Deformation velocity tensor (1/s)
Z: Dimensionless time
r: Time (s)
U: Cro ss-sectional ar ea-av eraged velocity (m/s)
er: Continuous phase velocity (m/s)
u: Continuous phase velocity vector (m/s
us::v-u(mis)
zr: Friction velocity (m/s)
v: Particle velocity vector (m/s)
Z Volume of flow channel (m3)
x: Spatial coordinate (m)
y: Spatial coordinate normal to wall (m)
z: Spatial coordinate in flow direction (m)
(Greek letters)
5‐11
A: Filter size (m)
AP: Differential pressure (Pa)
Ar: Time interval (s)
&: Time step (s)
6y: Kronecker's delta
d p: Volume fraction of partciles
c Turbulent stress tensor 7m2ls21or relaxation time (s)
z Dynamic viscosity 1m2ls)
p: Density (kg/m3)
(Superscripts)
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Fig. $1 Time histories of dimensionless deposition coefficient
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Fig.5‐6 Radial distributions of fluctuation velocities of particles and contmuous plmse
when Rθτ=500.(a)τt5,o)τt10,(O τt20 and(C)τ+=50.ω″ri4″′
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ひ Cross―ectional area―aver ged velocity(1ゴS)
夕:Continuous phase velocity(m/s)







ッ:Spatial coordinate nollllal tO Wall(m)
z:Spatial coordinate in flow direction(m)
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Fig. 6-3 Comparison of Deposition correlations
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(b)High particle concentration conditions(C/ρPO.37)
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Fig。 6‐7  Relation between turbulent nucmtion in cЮss‐sectio al d rect on and
particle concentration
Eq.(29)
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大阪大学が実施した平成 17年度、平成 18年度及び平成 19年度に実施された「ミリチャン
ネルニ相熱流動場の高信頼性予測実現のための研究開発」の成果を含みます。
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